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INVESTIGATION

Monitor earthquake activity in the Los Angeles Basin and the adjacent offshore
area. Upgrade instrumentation by installing large dynamic telemetry systems and deploying
downhole seismometers. Carry out waveform analysis for crustal anisotropy and stress
field determination. Investigate the reflected and converted phases to delineate the Los
Angeles basin-basement contact .

RESULTS

During 1990, a total of 690 earthquakes were located in the Los Angeles basin and
its offshore area. The February 28, 1990 Upland sequence with a M=5.5 main shock
accounts for more than half of the events recorded in 1990. In the meantime, Santa Monica
bay, the Newport-Inglewood fault, and the Whittier fault and its NW extension have been
seismically active. Figure 1 shows the 1990 seismicity in the greater Los Angeles basin.
About 95% of the reported 1990 events have magnitudes less than Mg, = 3.0. A total of 36
events have M, > 3.0. The number of earthquakes per day in the Los Angeles basin
during 1990 is shown in Figure 2. The large peak beginning on February 28 corresponds
to the Upland earthquake sequence. The detection threshold and location precision are
being improved constantly. Figure 3 gives the capability of the Los Angeles Basin Seismic
Network's (LABNET) current resolutions on epicenter and focal depth.

The continued increase in the number of recorded earthquakes can be explained in
part by the improvement of the seismic network coverage that allows lowering of the
detection threshold with more precise locations. But an overall increase of seismic activity
in the Greater Los Angeles area has been recognized in the recent past. The October 17,
1987 Whittier Narrows earthquake (ML, = 5.9) was followed by a very long aftershock
sequence with a large number of events that lasted well into 1988; this activity has not died
out completely, even in 1990. Meanwhile, the first Upland sequence occurred on June 26,
1988 with a main shock ML, = 4.6. A large swarm occurred in Santa Monica bay on
January 19, 1989, some 25 km off the coast south of Malibu, with main shock ML, = 5.0;
this activity is still on-going during 1990. During this reporting period, an even larger
swarm, the second Upland sequence, occurred on February 28, 1990 with main shock Mp,
= 5.5. This second Upland sequence was very strong; it consisted of at least three large
aftershocks in the range of ML, = 4.6-4.7 and the aftershocks accounted for more than half
of the recorded and located events in 1990. The two Upland sequences form a NE-
trending aftershock zone; this orientation is more obvious from the fault-plane solutions.
Both sequences are believed to have occurred on a NE-trending fault that undergoes left-
lateral strike-slip movement.



The mechanisms of four Upland events are given by their fault-plane parameters:

ni Strike Dip Rake
1.  February 28, 1990 M=5.5 310 70 0
2. March I, 1990 M=47 316 70 349
3. March2,1990 M=4.6 295 75 10
4. April 17,1990 M=46 315 70 0

All four fault planes are very consistent, showing left-lateral strike-slip motions.

A shear-wave splitting analysis was performed using seismic waveform data. The
result is interpreted in terms of microcrack distribution and orientation in the upper crust.
Figure 4 gives a sample of the shear-wave splitting data and the associated particle diagram.
It is found that microcracks in the Los Angeles basin are oriented NS and nearly vertical,
with a crack density between 0.04 ~ 0.06. This implies a NS regional compression
operative in the Los Angeles basin area. However, close to the thrust fault regions, such as
along the Palos Verdes fault and the Malibu-Santa Monica fault, the microcrack orientation
may turn sub-horizontal due to the thrust motion. A stress mapping summary is given in
Figure 5 with the solid dots with thick arrows showing the crack of stress orientation.
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Figure 1.
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Figure 5.



